Enhancement of hypoxia-induced apoptosis of human breast cancer cells via STAT5b by momilactone B.
We have shown previously that hypoxia activates the cyclin D1 promoter via the Jak2/STAT5b pathway in breast cancer cells. Most solid tumors contain hypoxic components and overexpression of cyclin D1. The purpose of the present study was to investigate the molecular mechanism by which momilactone B exerts its inhibitory effects on breast cancer cells. Momilactone B, extracted from Korean rice hulls, suppressed hypoxia-induced increases in phospho-STAT5, STAT5b, cyclin D1, and cdk4 protein levels in human breast cancer cells. STAT5b expression was inhibited by siRNA experiments leading to decreased cyclin D1. The effects of momilactone B on cell growth and apoptosis-related gene expression were investigated in breast cancer cells under hypoxic conditions (2% O2). Bax and p21 expression was found to be up-regulated, whereas ppRb and bcl-2 were down-regulated in momilactone B-treated cells under hypoxic conditions. However, the p53 protein level did not change. Flow cytometry with Annexin-FITC staining showed that the number of apoptotic cells increased in hypoxic cells treated with momilactone B compared with untreated hypoxic cells. Furthermore, caspase activity increased upon treatment with momilactone B under hypoxic conditions. These results indicate that momilactone B inhibits the growth of breast cancer cells, regulates the expression of apoptosis-related genes, and induces apoptosis through STAT5b and a caspase-3 dependent pathway. We suggest that momilactone B accelerates hypoxia-induced apoptosis of human breast cancer cells through STAT5b, and may represent an effective chemopreventive or therapeutic agent against breast cancer.